). For the latter case, Seki coined the expression glassy crystal [3] that Cahn recently consecrated in a review paper [6] . Within these phases, the original orientational disorder (*) Partie du L.A. 75.
Laboratoire associ6 au C.N.R.S. is supposed to be trapped whereas the positional crystalline lattice is retained.
Because of its intricate solid phase behaviour and also because it disclosed the first historical example of a glassy crystal, cyclohexanol has been extensively studied. The higher temperature phase (or phase I) is stable between 265 and 298 K (see for instance [7] ) and is known to be plastic according to Timmermans' criterion [5] . Indeed, NMR measurements on phase I are easily understood in terms of molecular reorientations and self-diffusion [8, 9] . On the other hand, Corfield and Davies [10] assigned the dielectric absorption they measured to H-bonded hydroxyl groups motions, discarding Reinisch's suggestion that it arose from chair-boat conformational changes [11] . Their assumption is substantiated by a Raman spectroscopic study showing that the ratio of axial to equatorial conformers remains constant throughout the whole phase I range [12] .
X-ray crystallographic determinations performed by Oda [13] showed that phase I is a face-centred cubic crystal (Fm3m) with four molecules per unit cell. By cooling to 77 K (even at a moderate rate) phase I is easily supercooled to its glassy crystalline state the glass transition of which is Tg' = 150 K [3] . Otsubo and Sugawara [14] have observed similar X-ray photographs at 285 and 83 K, thus showing that the glassy crystalline structure (that we will call phase 1~) also is a face-centred one. Far infrared spectroscopy has shown that phase I' G contains both equatorial and axial conformers and intermolecular hydrogen bonding like all other cyclohexanol solid phases [15] . Now, the concept of frozen-in states, which seems to be underlying that of glassy crystalline state [16] , implies that some inter-or intramolecular motions would cease to be observable at Tg and downwards. But a secondary (or ~i) dielectric dispersion domain has been observed in 1' G [17] like in most glassy matrices [18] . Seki and coworkers have assigned it to -OH rotational motions [17] . Furthermore, broad-line NMR measurements show that the proportion of reorientating molecules with a frequency of -10 5 Hz becomes negligible only below 100-110 K [9] .
So the nature of the disorder involved in a glassy crystal structure is still mysterious. For Figure 1 shows two photographs recorded at 290 (Fig. la) and 120 K (Fig. lb) In a similar way, figure 2 shows two photographs recorded at -290 (Fig. 2a) and 120 K (Fig. 2b) with the beam perpendicular to plane (100). They both exhibit four (200) Bragg reflexions and eight (311) ones, which illustrates once more the similarity of phases I and Io.
But the more striking feature of these results lies in the structure of the diffusion patterns themselves.
Whereas the inner rim of the diffusion ring is almost circular in the plastic phase at 289 K (and also at 273 K) whatever the X-ray beam direction is, it is no longer true at 120 K in phase Ic. On figure lb, the former diffusion ring can be described as a truncated equilateral triangle and figure 2b exhibits an almost octogonal diffusion pattern. Analogous changes were observed for any direction of the incident X-ray beam.
From these results, it can be inferred that strongly anisotropic short range intermolecular correlations characterize the orientational disorder of the glassy crystalline state of cyclohexanol.
It is to be noticed that we succeeded four times to obtain glassy samples by cooling liquid cyclohexanol. Figure 3a shows the X-ray photograph recorded from the melt at -300 K. Figure 3b shows figure 3b and figure lb (or 2b) represents the most dramatic illustration of the structural differences between glassy and glassy crystalline states. This preliminary work has disclosed definite structural characters for cyclohexanol glassy crystal and we think that this study deserves to be carried on. To ascertain the validity of our qualitative conclusions, much computational work will be necessary to find a model of the disorder in phase Ic able to fit our experimental diffuse X-ray scattering results. But first, we will have to determine the molecular packing in phase I as a starting point.
